
FiG. 1 



98-C-022 
2/53 



HOST SYSTEM 
BUS INTERFACE 




FiG.2 



98-C-022 
3/53 



NETWORK DEVICE /ON-CHIP 
PAB REGISTER 




202 

PORTO TRANSMIT 
DESCRIPTOR RING 

BUFFER INFO 
BUFFER ADDRK 2 0 



BUFFER INFO 



BUFFER ADDR 



200D- 



r 



200D 



PORT 1 Tx RING POINTER 



PORT 2 Tx RING POINTER 



PORT 3 Tx RING POINTER 



PORT ORx RING POINTER 



PORT lRx RING POINTER 



PORT 2 Rx RING POINTER 



PORT 3 Rx RING POINTER 



FiG. 3 



BUFFER INFO- 



BUFFER ADDR 




PORT 1 TRANSMIT 202 
DESCRIPTOR RING J 




PORT 2 TRANSMIT 202 
DESCRIPTOR RING / 



PORT 3 TRANSMIT 202 
DESCRIPTOR RING / 



PORTO RECEIVE 202 
DESCRIPTOR RING / 



PORT 1 RECEIVE 202 
DESCRIPTOR RING / 



PORT 2 RECEIVE 202 
DESCRIPTOR RING / 



PORT 3 RECEIVE 202 
DESCRIPTOR RING / 



Hi 



mm 



mi 



11131 



mmsM 



HO 



ni 



in 



206 



98 - C - 022 
5/53 



212 214 



OB 


E 
0 


BUFFER SIZE 




MESSAGE SIZE 


V 




P 


116 




218 








BUFFER ADDRESS 












219 






RG.5 



98 - C - 022 
6/53 



226 



PRESCALE RELOAD VALUE 



UCLK- 
\ 

224 



+16 
222 



16-BIT PRESCALE TIMER 



220 



230a 



+1 



STAT RELOAD VALUE 



230 



8-BIT STAT TIMER 



DUMP STATISTICS 



232a 



+1 



TX #0 RELOAD VALUE 

r 



232 



8-BIT TX #0 POLL TIMER 



POLL TX#0 DESCRIPTORS 



234a 



+1 



TX#1 RELOAD VALUE 



234 



8-BIT TX #1 POLL TIMER 



P0LLTX#1 DESCRIPTORS 



236a 



TX #2 RELOAD VALUE 

"~T~ 



236 



8-BIT TX #2 POLL TIMER 



POLL TX #2 DESCRIPTORS 



238a 



+1 



TX #3 RELOAD VALUE 

r 



238 



8-BIT TX #3 POLL TIMER 



POLL TX #3 DESCRIPTORS 



F/G.6 



200A 



200B 



200( 



98 - C - 022 
7/53 



REUTIVE 
ADDRESS 


I BYTE 
3 


BYTE 
2 


BYTE 
1 


BYTE 
0 


PAB + 0 


1 POI 


IT 0 Tx TOP-OF-RING DESCRIPTOR POINTFR 


PAB + 4 


PORT 1 Tx TOP-OF-RING DFSCRIPTOR POINTFR 


PAB + 8 


| PORT 2 Tx TOP-OF-RING DESCRIPTOR POINTER 


PAB + 12 


1 PORT 3 Tx TOP-OF-RING DFSCRIPTOR POINTFR 


PAB + 16 


I PORTO Rx TOP-OF-RING nFtfRlfTOR POINTFR 


PAB + 20 


PORT Hx TOP-OF-RING DKfRIP[OR POINTFR 


PAB + 24 


PORT ? Rx TOP-OF-RINCt PFSfRIPTOR POINTFR 


PAB + 28 


1 PORT 3 Rx TOP-OF-RING nKfRIPTOR Pnil 


TER 


PAB + 32 


PRESCAI 
RELOA 


i TIMER 
) VALUE 


STAT TIMER 
RELOAD VALUE 


TIMER 
ENABLES 


PAB + 36 


1 PORT 3 Tx POLL 
TIMER RELOAD 
1 VALUE 


PORT 2 Tx POLL 
TIMER RELOAD 
VALUE 


PORT Hx POLL 
TIMER RELOAD 
VALUE 


PORT OTx POLL 
TIMER RELOAD 
VALUE 


PAB + 40 


PORT 3 Tx 
! BURSTSIZE 


PORT 2 Tx 
BURSTSIZE 


PORTlTx 
BURSTSIZE 


PORT OTx ' 
BURSTSIZE 


PAB + 44 


PORT 3 Rx 
BURSTSIZE 


PORT 2 Rx 
BURSTSIZE 


PORTIRx 
BURSTSIZE 


PORTO Rx 
BURSTSIZE 


PAB + 48 | 


RESERVED 


RESERVED 


UCLK PERIOD N 
(NANOSECONDS) 


STATISTICS 
VRIIRtfWF 


PAB + 52 


PORT 1 Nl 


PORTO NP^" — 


PAB + 56 I 


PORT 3 Nl 


P0RT2N1 


PAB + 60 ! 


PORT#0 BUFFER SIZE 


Tx RING SIZE 


Rx RING SIZE 


PAB + 64 1 


P0RT#1 BUFFER SIZE 


Tx RING SIZE 


Rx RING SIZE 


PAB + 68 


P0RT#2 BUFFER SIZE 


Tx RING SIZE 


Rx RING SIZE 


PAR i 70 1 
i AB + / 1 1 


P0RT#3 BUFFER SIZE 


Tx RING SIZE 


Rx RING SIZE 


DAI) It \ 

PAB + 76 1 


RESERVED 


DAD . OA 1 

PAB + 80 1 


RFSERVED 


DAD . 0>l 1 

PAB + 84 1 


RESERVED 


PAB + 88 1 


RKFRVFI) 


DAD i no 1 

PAB + 92 1 


RESERVED 


PAR 4- 9n 1 


RESERVED 


PAB + 100 


RESERVED 


PAB + 104 ! 


RESERVED 


PAB + 108 


RESERVED 


! PAB + 11 2 


RESERVED 


PAB + 116 


RESERVED 


PAB + 120 


RESERVED \ 


PAB + 124 1 


RESERVED 



200D 



< 



< 



200E 



200F 




FiG.7 



98-C-022 
8/53 



PORTO 

DPI ATi\/r AnnDtcc 
KtLAIIVt AUUKbb 


BYTE BYTE BYTE BYTE 
3 2 10 


PORT 


nA n i on 

! PAB + 128 


BAD FRAMES RECEIVED 


o 


PAB + 132 


ABORTED FRAMES 


PAB + 136 


FRAMES EXCEEDING Nl RECEIVED 


PAB + 140 


RESERVED 


DA 11 1 A A 

PAB + 144 


RESERVED 


PAR 4. 148 

IMD T 1 tO 


DAH CD A 11 cc Dcrciifcrt 
DM) rKAMfci KhltlVtl) 


P0RT#1 


PAB + 152 


ABORTED FRAMES 


PAB + 156 


FRAMES EXCEEDING Nl RECEIVED 


PAB + 160 


RESERVED 


PAB + 164 


RESERVED 


PAB + 168 


BAD FRAMES RECEIVED 


P0RT#2 


PAB + 172 


ABORTED FRAMES 


PAB + 176 


FRAMES EXCEEDING Nl RECEIVED 


PAB + 180 


RESERVFD 


PAB + 184 


RESERVED 


PAB + 188 


BAD FRAMES RECEIVED 




PAB + 192 


ABORTED FRAMES 


PAB + 196 


FRAMES EXCEEDING Nl RECEIVED 


i PAB + 200 


RESERVED 


PAB + 204 


RESERVED 



FiG.8 



It • 



98 - C - 022 
9/53 



[0x28] PCR - PRIMITIVE COMMAND REGISTER 



DMA 


31 


30 


29 


28 


27 26 


25 24 


23 


22 


21 


20 19 18 


17 


16 


BIT NAME 


£E 


PPRIM[6:0] 


PPARM[7:0] 


RESET VALUE 


0 


0 


0 


0 


0 0 


0 0 


0 


0 


0 


0 0 0 


0 


o 


HOST ACCESS 


UL 
t 1 


READ-ONDf 


CPC ACCESS 


LJ-I 


READ/WRITE 



14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


0 


HPRIM[6:0] 


HPARM[7:0] 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 0 



READ/WRITE 



READ-ONIY 



BIT# 


FIELD 


NAME 


DESCRIPTION 


31 


PPA 


PROVIDER PRIMITIVE 
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REAP BY THE HOSI THIS CONDITION IS DETECTED BY TESnHG THE BIT OF THE PRIMITIVE COMMAND REGISTER (POt). 
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WATERMARK EFFECTS ON IRQ GENERATION WITH REGARD TO PACKET SIZE: 
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OVERWRITING OF STATUS REGISTER BY OVERFLOW STATUS. 
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DMA TRANSFERS DATA FROM Rx FIFO TO SHARED SYSTEM MEMORY 
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Rx THRESHOLD REACHED - START-OF-PACKET INTERRUPT SENT TO CPC 
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CPC ISSUES A COMMAND TO DMA TO TRANSFER DATA 
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DMA NEGOTIATES FOR OWNERSHIP OF SYSTEM BUS 
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INCOMING FRAME OVERFLOWS Rx FIFO 
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INTERNAL INTERRUPT TO CPC 
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INITIAL BLOCK DIAGRAM: CPC SETS ECN BITS FOR PORT IN REGISTER BLOCK OF DM 
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INTERRUPT LINE TO HOST SIGNALS CONGESTION STATUS 
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DMA TRANSFERS DATA FROM Rx FIFO TO SHARED SYSTEM MEMORY 



HOST 

PROCESSOR 



44 



BUS 

ARBITRATION 
LOGIC 

47 



SYSTEM BUS 



42 



SHARED 
MEMORY 



46 



, I 



SWIFT 
40 



CPC 



92 



CPC BUS 



.250 



INTERRUPT BUS ^252 



FIFO BUS ^254 



50 



52 



54 




DMA 



85 



70 ^TxFIFO 



56 
258 



Rx FIFO. 



72 



RG.43 



98 -C- 022 
47/53 



ESTIMATED TRAFFIC COMPOSITION OF THE HOST BUS 

DATA: X/32 
DESCRIPTORS: 2*X/128 + 2 

TOTAL: X/32 + 2*X/128 + 2 
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PRIMITIVE SIGNALLING 
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RMDO 
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BIT NAME 
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BSIZE[12:2] 


oc 

DC 
LU 
DC 


ROFLO 


MSIZE [12:0] 







BIT# 


FIELD 


NAME 


DESCRIPTION 


31 


OWN 


DESCRIPTOR 
OWNERSHIP 


(1 =DEVICE; 0=HOST) ESTABLISHES OWNERSHIP OF THE RECEIVE MESSAGE DESCRIPTOR AND 
ITS ASSOCIATED DATA BUFFER. THE OWN BIT IS USED AS A HANDSHAKE BETWEEN 
AND THE HOST. NO PART OFTHE RECEIVE MESSAGE DESCRIPTOR OR THE CONTENTS IF ITS ASSO- 
CIATED BUFFER SHOULD BE ALTERED ONCE OWNERSHIP HAS BEEN RELINQUISHED. j 


30 


EOR 


END OF RING 


(1 =END OF RING; 0=NOT END-0F-RING) DENOTES THE LAST RECEIVE MESSAGE DESCRIPTOR IN 
THE DESCRIPTOR RING. CAUSES DEVICE TO RETURN TO THE TOP OF THE RING AFTER USING THIS 1 
DESCRIPTOR. IN OTHER WORDS, THE NEXT DESCRIPTOR USED BY DEVICE WILL BE THE FIRST ENTRY 
IN THE RING. ! 


29 


ENP 


END OF FRAME 


(1 =END OF FRAME: 0-CHAIN) INDICATES THE ASSOCIATED RECEIVE DATA BUFFER CONTAINS THE 
END OF A RECEIVED FRAME. ENP OF ZERO IMPLIES BUFFER "CHAINING" WHERE THE RECEIVED 
FRAME SPANS TWO OR MORE, ADJACENT DESCRIPTORS. 


28:18 


BSIZE 


BUFFER SIZE 


(1 0-BIT UNSIGNED INTEGER) INDICATES THE NUMBER OF BYTES AVAIIABIF IN THF AtfOf IATFI) 

|iv vii ui wi vii Ll/ iiiiLvLH/ lliviwilLJ 1 1 IL HUJiluLrV VI v 1 1 L.J niMI LHULL Mi 1 ML HJJvUHlLU 

RECEIVE DATA BUFFER (UP TO 8K BYTES). NOTE THAT BUFFERS ARE ALLOCATED IN 4-BYTE (1-WORD) 
INCREMENTS SINCE THE BSIZE FIELD IS DEFINED AS BITS 1 2 TO 2. THE BSIZE FIELD IS POSI- 
TIONED IN THE UPPER HALF-WORD TO FACILITATE THIS DEFINITION. A BSIZE OF ZERO DEFAULTS TO A 
BUFFER SIZE OF ONE WORD. 

THE ACTUAL NUMBER OF BYTES AVAILABLE IN A BUFFER ARE DETERMINED BY THE BSIZE 
FIELD AND THE STARTING ADDRESS OF THE BUFFER (RBADR). RECEIVE DATA BUFFERS ARE PERMIT- 
TED TO START ON ANY BYTE ADDRESS BUT ARE ALWAYS ASSUMED BY DEVICE TO END ON A WORD- 

Al IRHPn RflllNnAPY IN flTUPP WflPIK TUP 1 ACT AftnPKC AC EVtDV DCftM DUCTED K A fAM 
AUDIO DUUNUMi. in Ulntlv WUKUj. Int LAM AIMtM Ur tVtKI KtltlVt BUrrtK lb A LUM- 

PLETE, 4-BYTE WORD. 


17 


RERR 


Rx ERROR 
SUMMARY 


(1=ERR0R; 0=N0RMAL) LOGICAL OR SUMMARY OFTHE ERROR STATUS BITS REPORTED IN THE 
RECEIVE STATUS WORD WRITTEN BY DEVICE INTO THE FIRST FULL WORD FOLLOWING THE END OF 
THE FRAME IN THE BUFFER. RERR SUMMARIZES: CNTOVL, FCS, RABRT, ROFLO. ALLOWS A 
SINGLE-BIT TEST FOR RECEIVE FRAME-RELATED ERRORS. 


16 


ROFLO 


Rx FIFO OVERFLOW 
ERROR 


(1 =ERR0R: 0=NORMAL) INDICATES A DROPPED PACKET DUE TO INSUFFICIENT SPACE AVAILABLE IN 
THE RECEIVE FIFO. WHEN OVERFLOW OCCURS THE HDLC UNIT CONTINUES TO MONITOR THE 
INCOMING PACKET FOR STATISTICAL PURPOSES, AND DROPS THE ENTIRE PACKET (OR AT LEAST THE 
PORTION NOT YET READ FROM THE FIFO). TH^RESUMNG STATUS WORD IS WRITTEN INTO THE FIFO 
ALONG WITH THE END-OF-PACKET TAG. OVERFLOW IS CAUSED BY INADEQUATE SERVICING (READ- 
ING) OF THE FIFO. IF THIS BIT IS SET MSIZE MAY NOT INDICATE THE ACTUAL AMOUNT OF DATA IN 
THE BUFFER. 


15:0 


MSIZE 


MESSAGE SIZE 


(1 5-BIT UNSIGNED INTEGER) INDICATES THE NUMBER OF OCTETS OCCUPIED BY PART OR ALL OF A 
RECEIVED FRAME IN THE ASSOCIATED BUFFER. MSIZE DOES NOT INCLUDE THE FOUR OCTETS OF THE 
RECEIVE STATUS WORD WRITTEN BY DEVICE INTO THE FIRST FULL WORD FOLLOWING THE END OF THE 
FRAME IN THE BUFFER. 

THE MSIZE FIELD IS EXPECTED TO BE ALL ZEROS WHEN THE HOST GIVES OWNERSHIP OF THE 
DESCRIPTOR TO DEVICE. SINCE NO ATTEMPT IS MADE BY DEVICE TO CHECK THIS, ANY NON- 
ZERO VALUE GIVEN WILL RESULT IN AN ERRONEOUS MSIZE RETURNED. 
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BIT NAME 
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RESERVED 


UFLO 


MSIZE[12:0] 



BIT# ! 


FIELD 


NAME 


DESCRIPTION 


31 


OWN 


DESCRIPTOR 
OWNERSHIP 

villlLlwllll 


(1=DEVICE;0=H0ST) SET BY THE HOST CLEARED BY DEVICE. ESTABLISHES OWNERSHIP OF 
THE TRANSMIT MESSAGE DESCRIPTOR AND ITS ASSOCIATED DATA BUFFER. THE OWN BIT IS USED 
AS A HANDSHAKE BETWEEN DEVICE AND THE HOST. NO PART OF THE TRANSMIT MESSAGE 
DESCRIPTOR OR THE CONTENTS OF IIS ASSOCIATED BUFFER SHOULD BE ALTERED ONCE OWNERSHIP 
HAS BEEN RELINQUISHED. 


30 


E0R 


END OF RING 


(1 =END-0F-RING: 0=NOT END-OF-RING) CONFIGURED BY THE HOST TO MARK THE DESCRIPTOR AS 
THE LAST ENTRY IN THE RING. DENOTES THE LAST TRANSMIT MESSAGE DESCRIPTOR IN THE 
DESCRIPTOR RING. CAUSES DEVICE TO RETURN TO THE TOP OF THE RING AFTER USING THIS 
DESCRIPTOR. IN OTHER WORDS, THE NEXT DESCRIPTOR USED BY DEVICE WILL BE THE FIRST ENTRY 
IN Int RING. 


29 


ENP 


END OF FRAME 


( 1 = END-OF-FRAME- 0=NOT END-OF-FRAME) SET BY THE HOST TO INDICATE THAT THE ASSOCI- 
ATED TRANSMIT DAIa BUFFER CONTAINS THE END OF A TRANSMIT FRAME. ENP OF ZERO IMPLIES 
BUFFER "CHAINING" WHERE THE FRAME TO BE TRANSMITTED SPANS TWO OR MORE ADJACENT 
DESCRIPTORS. 


28A 


NOCRC 


NOCRC 
APPENDED 


(l=NOT APPENDED; 0=APPENDED) CONFIGURED BY THE H0STT0 CONTROL TxCRC GENERA- 

▼1 ft 1 A tl ft PfcP*f% PKI IIP h i » i* nnniPUT^ pk ■ ■ ■ m + i t^+-tt m \mm\ mm • mm± m*. m a. ■ ■ upm *± m* M««im 

HON ON A PER-FRAME BASIS. PREVENTS FRAME CHECK SEQUENCE (CRC) FROM BEING GENER- 
ATED AND APPENDED AUTOMATICALLY BY THE UNIT. NOCRC IS ONLY USED BY 
DEVICE WHEN THEENDOF FRAME (ENP) BIT IS SET. 


27 


TOFLO 


Tx FIFO OVERFLOW 
ERROR 


(l=ERROR: 0=N0RMAL) SET BY HDLC WHEN FIFO Tx IS IN OVERFLOW. PROBABLY DUE TO WATER- 
MARK < BURST SIZE. THIS MEANS AN ATTEMPT HAS BEEN MADE TO WRITE MORE THAN THE AVAIL- 
ABLE SPACE IN THE FIFO Tx. THE ONLY WAY TO EXIT FROM THIS CONDITION IS TO SET TxFLUSH 
OR RESET. 


26:17 


RESERVED 




MUST BE ZERO. 


16 


UFLO 


Tx FIFO 

UNDERFLOW ERROR 


(l=ERROR: 0=NORMAL) SET BY DEVICE WHEN THE TRANSMIT FIFO IS EMPTIED DURING A 
TRANSMISSION BEFORE ENCOUNTERING THE END-OF-FRAME. UNDERFLOW IS CAUSED BY INADE- 
QUATE SERVICING (WRITING) OF THE FIFO. 


15:0 


MSIZE 


MESSAGE SIZE 


(13-BIT UNSIGNED INTEGER) SET BYTHE HOSTTO INDICATE THE NUMBER OF OCTETS OF A TRANS- 
MIT FRAME CONTAINED IN THE ASSOCIATED TRANSMIT DATA BUFFER. 
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